Rosai-Dorfman disease (RDD) is a rare lymphoproliferative disorder with nodal and extranodal involvements. Here we report a case of RDD in a 15-year-old female who presented with epigastric pain, fatigue, Raynaud phenomenon in fingers, submandibular lymphadenopathy, proptosis, hepatosplenomegaly, and round shape painless patches on the extensor surfaces. Histological examination of the submandibular lymph nodes and skin biopsy demonstrated evidences of RDD. Patient was treated with prednisone and thereafter, with azathioprine. After one year, prednisone was discontinued and all of the symptoms and signs, except proptosis, were resolved. This report highlights the extranodal manifestations of RDD. The presentation, differential diagnosis, and treatment are discussed.
inus histiocytosis with massive lymphadenopathy (SHML), also known as RosaiDorfman disease (RDD), was first described by Rosai and Dorfman in 1969. 1 It is a rare idiopathic proliferative disorder that is commonly characterized by painless, massive cervical lymphadenopathy. RDD frequently affects the cervical lymph nodes and accompanies by fever, leukocytosis, high erythrocyte sedimentation rate and polyclonal hypergammaglobulinemia. The involved lymph nodes show a remarkable proliferation of sinus histiocytes. The hallmark of the SHML is distinctive histiocyte/phagocytic cells within lymph node sinuses and lymphatics in extranodal sites. The cytoplasm of many of the histiocytes contains well preserved lymphocytes, a phenomenon referred to as lymphocytophagocytosis or emperipolesis. 2 Plasma cells, neutrophils, and red blood cells may also occupy this unique intracytoplasmic niche. 2, 3 The histiocytes of SHML are markedly immunoreactive to the S-100 protein, but the underlying pathophysiology is remained obscure. 4 Concurrent extranodal disease, presenting in about half of the cases, may be widespread, but most prevalently involves the skin 5 , upper respiratory tract 6 , skeletal system 7 , followed by the central nervous system 8 , oral cavity 9 , and soft tissue. 10 The outcome is usually good, and the disease is often self-limited. 11 Only in a minority of the patients, where massive nodal or extranodal enlargement interferes with organ function or threatens life, treatment is warranted to halt the natural progression of RDD. 12, 13 The most common treatments for RDD include corticosteroid therapy, surgery, radiation therapy, chemotherapy, and newer agents such as interferons. 11 The reported mortality rate is about 7%; many patients who have a fatal outcome, suffer from concomitant immune dysfunction. 11 In our report, we described a RDD case with concurrent nodal and exclusive extranodal involvements, highlighting the diversity of the clinical presentation of this disease. 
Case Report
A 15-year-old Iranian girl was admitted to Tehran Pediatrics Medical Center, Tehran (IRAN) in June 2006. On admission, she complained of epigastric pain, fatigue, and Raynaud phenomenon in fingers. Also, she had submandibular soft-tissue asymmetry, night sweats, and proptosis ( Figure 1 ) and round shape painless patches on the arm and leg extensor surfaces ( Figure 2 ).
She had previous medical history of frequent pharyngitis, hearing loss since age 3, a left-sided orbital dermoid cyst at age 4, and herpes-zoster infection at age 11. Physical examination revealed two large bilateral submandibular lymph nodes with diameters of 3×2 cm and 1×1.5 cm that were persistent despite antibiotic therapy. She had also undergone splenomegaly and hepatomegaly. Laboratory examination revealed mild leukopenia [3,700/cu mm 3 (normal range = 5000-10000/cu mm 3 )], iron deficiency anemia [Hb = 10 g/dl (normal, 12-14 g/dl), red blood cell = 3,800/cu mm 3 (normal, 3.9-6.1/cu mm 3 )], platelet count of 421,000/mm 3 (normal, 150,000-400,000/mm 3 ), erythrocyte sedimentation rate of 98 mm/1 st hour (normal, <20 mm/1 st hour), and a 4.3 g/dl gamma globulin rate (normal, 0.7-1.2 g/dl). Liver function test was normal. Tuberculin test and serological tests for viral infections including Hbs Ag, Hbs Ab, HBc Ab, HCV Ab, HAV Ab (IgM), HEV Ab (IgM), and VCA (IgM), and also the test for toxoplasmosis were all negative. Bone marrow aspiration showed proportionally erythroid hyperplasia. Liver biopsy showed mild infiltration in portal area and dilatation of central sinusoids. Echocardiography was normal.
We performed biopsy of the neck lymph nodes for the second time as the result of the first one performed two years before admission has been reported as reactive adenitis. Histological examination demonstrated numerous histiocytes invading the lymph sinuses. On immunohistochemical examination, these were positive for S-100 protein and negative for CD1a, a marker of Langerhans histiocytosis ( Figure 3 ). Her skin biopsy showed a dense inflammatory infiltrate into dermis, mainly histiocytes, containing vesicular nuclei, lymphocytes, neutrophils, and plasma cells; i.e., panniculitis. With the classical features of massive lymphadenopathy and evidence of sinus histiocytosis and the histopathological features of lymph node, diagnosis of RDD was approved. The patient was treated with Prednisone (40 mg/d) for a period of one month, and thereafter the dose decreased and Azathioprine 1 mg/kg was added. After one year, prednisone discontinued and all of the symptoms and signs progressively resolved, although no change occurred in her proptosis.
Discussion
RDD predominantly affects children and young adults with relatively male sex predominance. 2 Although some other reports are available from Iran including RDD cases with intracranial 14, 15 and kidney involvement 16 , the 
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www.mui.ac.ir disease is less common in Asian populations. 2 Its etiology still remains obscure, but two hypotheses have been proposed: a disturbance in inguinal, and mediastinal lymph nodes are also commonly affected. Antecedent nonspecific fevers and pharyngitis may herald the onset of RDD, occasionally accompanied by pain, tenderness, malaise, night sweats, or weight loss. Extranodal disease is documented in 43% of cell mediated immunity 17 , and a focus of infection due to viruses such as human herpes viruses (HHV-6 and HHV-8). 18 Painless lymphadenopathy is the most frequent presenting symptom and involves the cervical region in up to 90% of the cases. Axillary, para-aortic, the cases, in some of them, without associated lymphadenopathy which may or may not develop later in the disease course. 2 Hepatosplenomegaly which was present in our case is relatively an uncommon finding in RDD as very few cases with splenomegaly and or hepatomegaly have been reported. 19, 20 Widespread concurrent nodal and extranodal involvements have also been reported by other authors. Konca et al. reported a case of RDD presented with inguinal lymphadenopathy in which lung, renal and bone were also extensively involved. 21 In such patients, numerous extranodal involvements pose a diagnostic challenge, as was the problem in our case. Involvement of the neck area, skin, soft tissue, liver, spleen, orbit, and bone elicited a wide differential diagnosis. RDD in lymph nodes may clinically mimic Hodgkin and nonHodgkin lymphoma, infectious processes, granulomatous lymphadenitis, reactive lymphadenopathy or other histiocytoses including Langerhans cell histiocytosis (LCH) and metastatic carcinoma. Histiocytic disorders, particularly Langerhans cell histiocytosis must be distinguished from RDD affecting skin, soft tissue, and bone. Another external manifestation is orbital soft-tissue mass with proptosis, which can present without any sign suggestive of lymphadenopathy. 22 Skin lesions of RDD may be solitary or multiple, macular or papulonodular, xanthomatous or erythematous, dermal or subcutaneous, and found in virtually any location including the face, ears, trunk, extremities, or genitalia. 5 Histological findings of skin lesion biopsy specimens are similar to those found in lymph nodes. However, the lesions of RDD can be localized in the soft tissue mimicking a subcutaneous mass or panniculitis cutaneous. Also, it has been clinically mistaken for other dermatologic disorders including vasculitis, acne vulgaris, lupus vulgaris, sarcoidosis, hidradenitis suppurativa, granuloma annulare, malignant breast neoplasm, and other histiocytosis. 23 The histological differential diagnosis includes LCH, storage disorders such as Gaucher disease, classical Hodgkin lymphoma, metastatic melanoma and carcinoma, histiocytic sarcoma, and infections caused by Histoplasma and mycobacterial organisms involving the lymph node. In the nasal cavity, rhinoscleroma may morphologically resemble RDD but is distinguished by the identification of Klebsiella rhinoscleroma. Perhaps the most frequently faced histological challenge is that of distinguishing SHML from reactive sinus histiocytic proliferations which occur as nonspecific responses to a variety of instigating agents. Emperipolesis is rare or absent in reactive histiocytic proliferations. Although erythrophagocytosis is seen in reactive and neoplastic histiocytic proliferations including LCH, emperipolesis in a setting outside of SHML is extremely rare. The appearance of lymph node sinuses expanded by a histiocytic proliferation is a feature common to LCH and SHML 2 , but in our case LCH was unlikely because Langerhans histiocytes with their familiar folded nuclei and eosinophil infiltrates were absent, as was immunoreactivity for CD1a, a reliable marker of LCH. 2, 3 
Conclusion
Since RDD recognition, the constellation of clinical findings has formed an ever-expanding almanac as more and more cases of RDD are diagnosed so it should be included in the differential diagnoses for patients, whoever admitted to our medical center with any of the menwww.mui.ac.ir tioned extranodal involvements. Given the wide range of clinical presentations and the broad pathologic differential diagnosis, the clinical hallmark of massive lymphadenopathy is often crucial for diagnosis of RDD, however, several pitfalls may complicate pathologic diagnosis.
